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tvpes of signals which can be transmitted between toys should be differentiated. A first type of 
signal directs the behavior of one toy by another. A second type of signal is one which is 
passed through the toy, for example in toy walki-talkies. In a preferred embodiment of the 
invention, the signals are transmitted directly between the toys. Alternatively or additionally, 

5 the toys are connected to a communications network. The network may have a star topology, 
for example, with at least some of the toys transmitting signals through a hub (e.g., a 
computer, especially a personal computer or a PDA). Alternatively or additionally, the 
topology may allow toys to forward signals from one toy to the next. In a preferred 
embodiment of the invention, a signal generated by a toy is intended for a destination toy and 

10 may include an indication of that destination toy. Alternatively or additionally, the signals may 
be multi-cast. Alternatively or additionally, each toy may choose which signals to detect 
and. or respond to. 

An aspect of some preferred embodiments of the invention relates to communication 
between toys using sounds. Alternatively or additionally to communications using RP; 
15 magnetic fields; variable signaling, preferably, low frequency, visible signaling such as by 
moving appendages; IR; and visible light, toys may communicate using acoustics. In a 
preferred embodiment of the invention, the sounds used for communications are incorporated 
in sounds used for play. In one example, one toy generates vocal output towards another toy 
(talking) and the other toy responds to the vocal output. In a preferred embodiment of the 
20 invention, the incorporation is by recognition of the characteristics of the play sound. 
Alternatively or additionally, the signal is overlaid on the sound as a modulation or appended 
to it, for example as a beep. Alternatively or additionally, the sounds are inaudible, for 
example being ultrasonic or infrasonic. Alternatively or additionally, the sounds are 
inadvertently created when the toy acts, for example, a stomping sound caused by the walking 
25 of a first toy may be detected by a second toy, as a signal to respond to. 

Am aspect of some preferred embodiment of the invention relates to sets of toys that are 
designed to respond to each other. In a preferred embodiment of the invention, the set includes 
two, three four or even over ten individual toys. In one example, such a set may include a 
mother goose and three goslings. When the mother goose quacks and starts walking, the 
30 goslings can also quack and start walking after the mother goose. In another example, the set 
includes a plurality of toy soldiers. Preferably, the soldiers are divided into two groups. Within 
each group the toys preferably act as a unit, e.g., advance in a synchronized manner. When a 
soldier from one unit "fires" at a soldier from a second unit, the second soldier preferably 
responds by shouting out and falling and/or becoming inactive. Soldier units, action figures 
35 and other toys, especially those emulating human or living creatures, typically, but not 
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There is thus provided in accordance with a preferred embodiment of the invention, a 

toy kit comprising: 

a first toy having a first function, which toy generates acoustic signals; and 
at least one second toy having a second function different from said first function, 
5 which second toy receives the acoustic signals and utilizes the signals to perform said second 

function. Preferably, said acoustic signals are audible. Alternatively, said acoustic signals are 

ultrasonic. 

In a preferred embodiment of the invention, said toys are child-safe. Alternatively or 
additionally, said toys are toddler-safe. Alternatively or additionally, said toys are baby-safe. 
10 In a preferred embodiment of the invention, said acoustic signals are indirectly 

generated by motion of at least a part of said first toy. 

In a preferred embodiment of the invention, said toys have external forms matching 
said functions. Alternatively or additionally, said toys are operative to move in a man:;ir 
matching said functions. Alternatively or additionally, said toys are operative to generate 
15 sounds in a manner matching said functions. 

In a preferred embodiment of the invention, said first function compnses a leader 
function, and wherein said second function comprises a following function, which function 
exhibits locomotion which follows locomotion of said first toy. Alternatively or additionally, 
said first function comprises a mother-emulating function and wherein said second function 
20 comprises a child-emulating function. Alternatively, said functions comprise different toy- 
soldier functions. Alternatively, said functions compose emulations of different farm-animals. 

Alternatively or additionally, said first function comprises an emulation of a sheep-dog 
and wherein said second function comprises an emulation of a sheep. 

In an alternative preferred embodiment of the invention, neither of said first and second 
25 functions designates one toy as a hierarchical superior of the other toy. 

In a preferred embodiment of the invention, each of such functions comprises an 
emulation of a speaker in an interactive conversation between figures represented by the two 
toys. 

In a preferred embodiment of the invention, said second function exhibits a response to 
30 an exhibition of said first function. Preferably, said response comprises a generation or 
modulation of locomotion of said second toy. Preferably, said locomotion is directed towards 
said first toy. Alternatively, said locomotion is directed away from said first toy. Alternatively 
or additionally, said response comprises a modulation or generation of sound by said second 
toy. Alternatively or additionally, said response comprises a modulation or generation of light 
35 by said second toy. Alternatively or additionally, said response comprises a generation or 
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: - : :roi:se ;s dependent 0:1 a relative position of said toys. Preferably. 5 aid distance :s 
determined by said s^cc:;^ toy .malyumg ^oo ; usuc signals. 

A::--::,::-..:;, o: addimtmallw said response :s dependent or. a whim, e orientation of at 

said second my aruaiyz.mg said acoustic serais. 

Alterriativelv or additionally, said response :> dependent on a functional state on at reus: 
one of said to> s. Pre 1 crab iy. s,uo response is dependent on a functional state v tne drsi toy. 
Ahemauveiv or additionally, said response is dependent on a functional state of the second 
to'.. Alternatively or additionally, said functional state comprises motion. Alternatively or 
additionally said functional state is determined w said se:ond toy auaiy/mg said acoustic 
sign als . 

In a nreierred eiwwdiwmt of the invention, said at least a second toy comprises at least 
two interacting cnild-saie toys. Alternatively or additionally, said at least a second toy 
comprises at least tour interacting child-safe toys Alternatively or additionally, said at least a 
second tov comprises at least seven interacting child safe toys. Alternatively or additionally, 
sa.d at least a second toy comprises at least ten interacting chiid-wiie toys. 

In a preferred embodiment of the uw ention. said interacting toys interact in a :mear 
nctwwTwonf ouratoow cash tov interacting v 1*0. a previous tov 111 said network. 

There is also provided m accordance with a preferred embodiment of tne invention, a 
toy kit comprising: 

a first child-safe toy w ouch generates ultrasonic signals; ana 

at least a second child-safe toy which recewes the Mgnals and exhibit a behavior, 
responsive to -aid signals. Preferably, said behavior is exhibited responsive to a content 
encoded m said signais. Alternatively or additionaky. said behavior is exhibited responsive to 
an. existence of said signals. 

There is aiso provided in accordance with a nreierred embodiment of the m\ ention. a 
toy kit comprising: 

a first onild-safc tov which indirectly generates acoustic signals, by motion m" at least 
parts thereof and 

at least a second cmld-safe tov which receives the signals and utihoes tne signals to 
cxhim: a behavior, responsive to -aid signals. Preferably, said indirect acoustic sigmus are 
-iterated bv a rattle attached to said tirst toy. Alternative: y or additionally, said indirect 
oeoustic signals are generated b\ a contact 01' a portion of said mot toy with a ground suit ace 
a 00 01 shpports said foo: tow 
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In a preferred embodiment of the invention, said behavior comprises locomotion of 
said second toy. Alternatively or additionally, said first toy further responds to said exhibited 
behavior of said second toy. 

There is also provided in accordance with a preferred embodiment of the invention, a 
toy kit comprising: 

a first child-safe toy which generates signals and exhibits a first behavior; and 

at least one second child-safe toy which receives the signals exhibits a second behavior, 
responsive to said first behavior, using said signals to determine said second behavior to 
exhibit. Preferably, said second toy transmits additional signals to said first toy, which said 
first toy exhibit a third behavior responsive to said second behavior, said first toy using said 
additional signals to determine which third behavior to exhibit. Alternatively or additionally, 
said second behavior comprises movement of the toy. Alternatively or additionally, said 
second behavior comprises generating sounds. 

In a preferred embodiment of the invention, said second toy receives said signals 
directly from said first toy. Alternatively or additionally, said second toy receives said signals 
via an intermediate device. Preferably, said intermediate device comprises a third toy. 
Alternatively, said intermediate device comprises a computer. Alternatively, said intermediate 
device comprises at least two computers connected by a network. 

In a preferred embodiment of the invention, said first and second toys are operative to 
operate when separated by at least 2 meters. Alternatively or additionally, said first and second 
toys are operative to operate when separated by at least 5 meters. Alternatively or additionally, 
said first and second toys are operative to operate when separated by at least 100 meters. 

In a preferred embodiment of the invention, said signals comprise acoustic signals. 
Preferably, said signals comprise ultrasonic signals. 

In a preferred embodiment of the invention, said signals comprise an overlay on toy- 
play related sounds. 

In a preferred embodiment of the invention, said signals comprise encoded signals. 
Alternatively or additionally, said signals are digitally encoded. Alternatively or additionally, 
said signals comprise electromagnetic signals. Preferably, said signals comprise RF signals. 
Alternatively or additionally, said signals comprise light signals. Preferably, said signals 
comprise visible light signals. 

In a preferred embodiment of the invention, said at least one second child-safe toy 
comprises at least four child-safe toys. Preferably, said at least four toys exhibit interacting 
behavior. 
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transmitting sounds from a toy to a computer; and 

exhibiting behavior by said computer responsive to said transmission. Preferably, said 
toy comprises a play implement. Preferably, said implement composes a game controller. 
Alternatively, said implement comprises a bat. Alternatively, said implement comprises a 
5 glove. 

In a preferred embodiment of the invention, said sounds control, in real-time, at least 
one object on a display of said computer. Preferably, said at least one object is an element in a 
game program being executed on said computer. 

In a preferred embodiment of the invention, said sounds are sounds indirectly 
10 generated by the toy in association with usage thereof Preferably, said indirect sounds 
comprise ground-hitting sounds. Alternatively or additionally, said indirect sounds comprise 
motion-related sounds. Alternatively or additionally, said indirect sounds comprise object 
collision sounds. 

In a preferred embodiment of the invention, said sounds encode information. 
15 Preferably, said sounds digitally encode information. 

In a preferred embodiment of the invention, said sounds comprise ultrasonic sounds. 
Preferably, said ultrasonic sounds are processed using a music-oriented sound card of said 
computer. Alternatively or additionally, said sounds are detected using a standard audio- 
frequency microphone of said computer. Alternatively or additionally, the method comprises 
20 generating additional ultrasonic sounds by said computer, using an audio-frequency speaker of 
said computer, responsive to said sounds. 

In a preferred embodiment of the invention, said sounds are processed by said 
computer to determine at least one relative spatial property of said computer and said toy. 
Alternatively or additionally, said sounds are processed by said toy to determine at least one 
25 relative spatial property of said computer and said toy. 

In a preferred embodiment of the invention, said spatial property comprises a relative 
distance. Alternatively or additionally, said spatial property comprises a relative position. 
Alternatively or additionally, said spatial property comprises a relative orientation. 

There is also provided in accordance with a preferred embodiment of the invention, a 
30 method of communicating between a computer and a toy, comprising: 
generating an RF signal using a speaker of said computer; and 

detecting said RF signal by a child-safe toy. Preferably, the method comprises 
processing said signal to determine a relative spatial property of said toy and said speaker. 

There is also provided in accordance with a preferred embodiment of the invention, a 
35 toy comprising of: 
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Fis. 2 is a schematic illustration of a mother goose and goslings toy kit, in accordance 
with a preferred embodiment of the invention; 

Fie. 3 is a schematic block diagram of an individual interactive toy figure, m 
accordance with a preferred embodiment of the invention; 
5 Fie. 4A is a schematic block diagram illustrating two interactive toys, wherein one of 

the toys is at least partially controlled from a remote location; 

Fig. 4B is a schematic illustration of a soldier toy kit comprising two units of soldiers, 
a tank and an optional command console, in accordance with a preferred embodiment of the 
invention; 

10 pig 5 i s a schematic block diagram of a network configuration for toy interconnection, 

in accordance with a preferred embodiment of the invention; 

Fig. 6 is a schematic block diagram of a communications tap for a computer, m 
accordance with a preferred embodiment of the invention; and 

Fig. 7 is a schematic block diagram of a toy network utilizing a central broadcasting 
15 station, in accordance with a preferred embodiment of the invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Fig. 1 is a schematic block diagram of two interacting toys, in accordance with a 
preferred embodiment of the invention. A toy 20 generates a signal which is detected by a toy 
22. Toy 22 generates a response 26, back to toy 20. Toy 20 may then generate a further signal 
20 in response to detecting or not detecting response 26. Additionally or alternatively, toy 22 
generates a response 28 which is not directed towards toy 20. In a preferred embodiment of the 
invention, each of toys 20 and 22 comprise individual toys, for example, action figures, dolls, 
plastic animals (optionally coated with a soft fur) and/or toy soldiers. In some preferred 
embodiments of the invention, the individual toys may be physically coupled together, for 
25 example, a plurality of action figures are all coupled to a base plate. Preferably, the toys are 
constructed to be child- toddler or baby safe. These designations relate to features of 
construction which allow these toys to be packaged for sale to various ages of children, with 
reasonable expectation that the toy will not damage the child. Also, such toys may be required 
to withstand certain environments, such as drooling and being slept on. Typically in such toys, 
30 but not necessarily, electronic and logic portions and compartmentalized deep inside the toy, 
so that they will not be inadvertently (from a parentis point of view) interfered with. It should 

be noted that the art of designing and constructing toys to be child safe at various safety levels 

is a well developed art and may be applied to various embodiments as described herein. 

In a preferred embodiment of the invention, signal 24 comprises an acoustic signal. 
35 Such a signal may be audible or inaudible, for example being ultrasonic or infrasonic. 
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may include one or more of, differentiation between different signals, multiple response, 
different operations modes and/or states, possibly switched between based on received signals, 
time duration and response times, detection of responses to a signal, detection of various 
characteristics of the environment, including number of participating toys and/or absolute 
and/or relative position and/or orientation and/or distance between the toys. 

In a preferred embodiment of the invention, the response is time limited, for example a 
motion in response to a signal may be limited to 5 seconds and/or to a duration depending on 
the signal. 

In a preferred embodiment of the invention, the logic is implemented by circuits in the 
toys. Additionally or alternatively, the toys each include a transmitter and/or a receiver and the 
logic is at least partially if not fully implemented on a computer which communicates with the 
tovs. Alternatively or additionally, other computation requirements of the toys, for example 
speech signal generation and/or display generation may be performed at the computer and 
transmitted to a toy for display (visual or acoustic). 

In a preferred embodiment of the invention, the detection of a signal by a toy 
comprises a binary detection of the signal, e.g., an on/off state. Additionally or alternatively, 
more complex signal detection may be implemented, for example, detection of signal 
amplitude, frequency, frequency spectrum, Doppler shift, change in amplitude and/or duration, 
detection of a number of repetitions, voice and or other pattern recognition in the sound, 
detecting patters of motion, for example gestures and/or detection of codes, for example in a 
flashing light source. Thus, the transmitted signal may include information about the sending 
toy's activities, location, environment, nearby toys, locally sensed information, logic state 
and/or readiness. 

Such signal detection and/or analysis may also be performed on a computer which is in 
communication with the toys. The physical detection circuit is preferably located on the toy. 
Additionally or alternatively, the detection circuit is also located on the computer. 



Fig. 2 is a schematic illustration of a mother goose and goslings toy kit, which includes 



invention. In a preferred embodiment of the invention, goose 30 includes a signal generator, 
for example a sound generator 34. The sound generator may be activated randomly, when 
activated by a player and/or as a result of goose 30 moving or being squeezed. In a preferred 
embodiment of the invention, generator 34 is integrated into the legs of the goose so that a 



sound may be a periodic and/or random "quacking" sound. In a preferred embodiment of the 
invention, each of goslings 32 includes a sound detector 36. Preferably, the sound detector 

12 



a goose 30 and a plurality 



of goslings 32, in accordance with a preferred embodiment of the 



"stomping" sound is generated when the goose makes a step. Additionally or alternatively, the 
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from which it "barked" at the sheep figures and/or to store the locations of a plurality of sheep. 

Preferably, the dog and/or the sheep include a position detection circuit, for example, by 

detecting a signal transmitted by a base station, for example incorporated in a barn. 

Additionally or alternatively, the dog includes a relative motion sensor, for calculating its 
5 current position, for example based on motion of wheels of the dog- 
In a preferred embodiment of the invention, a plurality of "ant" figures are provided. In 

a preferred embodiment of the invention, the ants include a proximity detector, so that they can 

exhibit different behavior if they are near each other or if they are far away from each other, 

for example whether or not to follow other ants. In a preferred embodiment of the invention, 
10 the proximity detection is based on magnetic fields, for example DC magnetic fields or low 

frequency and/or pulsed magnetic fields. Such fields are generated by a rotating magnet, in 

accordance with some preferred embodiments of the invention. 

In a preferred embodiment of the invention, individual toys may be programmed to 

specifically respond and/or interact with other specific toys. Additionally or alternatively, the 
15 toys may be programmed so that there is an order between the toys, at least an indication of a 

"leader' toy. In one example, each toy transmits and/or receives at a different frequency band. 

Additionally or alternatively, each toy transmits and/or receives at a different time delay after 

detecting a sound. Thus for example in the mother goose embodiment, each gosling may 

quack back at a different delay after the mother goose quacks. Each gosling may also be 
20 programmed to follow a gosling which quacks at a particular delay after the mother goose 

(e.g., no delay if it is the lead gosling). 

Fig. 4A is a schematic block diagram illustrating two interactive toys, a toy 60 and a 

toy 62, where one or more toys 62 are at least partially controlled from a remote controller 64. 

In a preferred embodiment of the invention, controller 64 directly controls a signal generated 
25 by toy 62 and/or its response to a signal generated by toy 60. Additionally or alternatively, the 

control may be more subtle, for example, changing a mode of operation of toy 62. 

Additionally or alternatively, control may be exerted by controller 64 directly generating a 

signal to toy 60 and/or directly generating a response to a signal from toy 60. 

Several dimensions of control are preferably differentiated by all or part of the 
30 following analysis: 

(a) Is the controller a human, a computer, or a predetermined sequence, such as a tape 
recording? 

(b) Is the control over all aspects/controllable features of the toy or only over some 
aspects, possibly a single one? 
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transmuted to the remote location or is naturally audible at the remote location. The voice of 
toy 62 and/or actions thereof may be provided by a parent in another room or even in another 
city. In a preferred embodiment of the invention, toy 62 is semi-automatic, so the parent can 
decide who responds to toy 60, the parent or toy 62. Preferably, toy 62 delays its response until 
5 it is clear the parent will not respond. Additionally or alternatively, the toy is controlled via a 
switch on the remote control. Additionally or alternatively to a parent, the toy may be 
controlled and/or may represent a friend of the child, in a remote location, such as the friend's 
house. Preferably, the friend also has a toy which exhibits the behavior of toy 60. Additionally 
or alternatively, the friend can view a simulated behavior of toy 60 on a computer screen. 
10 Thus, the two children can play together without leaving home. 

Fi2. 4B is a schematic illustration of a soldier toy kit comprising two units of soldiers 
70 and 72, each comprising a plurality of soldiers 71 and 73, an optional tank 74 and an 
optional command console 76, in accordance with a preferred embodiment of the invention. 

In a preferred embodiment of the invention, the soldier toy kit allows an easy play with 
1 5 a large number of individual toys, for example as shown in Fig. 4B. In a preferred embodiment 
of the invention, each of the individual toys responds to actions and'or movements of the other 
toys, for example, a toy soldier 73 may repeat any command voiced by any of the other toy 
soldiers. Additionally or alternatively, the soldiers in a single unit may advance in a 
synchronized manner, for example all moving together or in a staggered manner. In a preferred 
20 embodiment of the invention, the soldiers are wheeled. Additionally or alternatively, the 

soldiers move using legs. 

In a preferred embodiment of the invention, toys from one unit also respond to 
actions/signals from toys in the other unit. In one example, when tank 74 fires at a soldier 71, 
the soldier responds by falling and shouting out. Preferably, the soldier detects it is in range by 
25 the signal source (such as sound) on tank 74 being directional and soldier 71 being in the 
direction. In another example, when a soldier 73 moves a soldier 71 advances in response. A 
directional sound wave may be generated using a suitable wave guide. Additionally or 
alternatively, two sound sources may be activated in phase, so that they are received in phase 
substantially only along one line emanating form the sound sources. Alternatively or 
30 additionally, a relative orientation of a sound source may be determined using two 
microphones on the toy. Additionally or alternatively, the sound may be conducted via a floor, 

with the microphones being acoustically coupled to the floor. 

In a preferred embodiment of the invention, console 76 may be used to command 
individual toy soldiers or groups of toys. Additionally or alternatively, only some of the toys 
35 are commanded and those toys generate and transmit commands for the other toys. 
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dD=c*dt(ij)=jir-Mil;-!|r-Mj':!, where (ij) is preferably selected to be (1,2), (2,3) and 
(3 ; 4). However any other independent three pairs of microphones may be used. 

In one preferred embodiment of the invention, a computer loudspeaker, for example as 
provided with a popular sound card, such as "SoundBlaster" is used to transmit sonic and/or 
5 ultrasonic signals to a toy and/or other object. Preferably, a 20kHz signal is used. In a 
preferred embodiment of the invention, the object receives the ultrasound signal and sends it 
back to a microphone of the computer. In a preferred embodiment of the invention, the 
computer analyses the time of flight and/or other attributes of the transmission and determines 
a distance from, position to, velocity of motion and/or other spatial attnbutes of the object. 
10 In a preferred embodiment of the invention, the object responds immediately to the 

interrogation signal. Alternatively, the object delays its response to an interrogation signal, for 
example for a few milliseconds. Alternatively or additionally, the object transmits at a 
different frequency, for example 40kHz. Alternatively or additionally, the signal transmitted 
by the object is received by a transducer which then transmits the signal to the computer, for 
15 example acoustically or using electromagnetic coupling. Alternatively or additionally, the 
object may respond with an identification code. Alternatively or additionally, the object 
modulates its transmission with an envelope, which envelope preferable server as an 
identification code and/or for transmission of information regarding a status of the object, for 
example a position of an arm of a toy. In some cases, the object relays information from a 
20 more remote object. In the case of identification, the object may send an ID code even without 
prompting from the computer, for example periodically or by a user pressing a button on the 
object. In some cases, the transmitted information is digitally encoded, for example using FSK 
encoding. Alternatively, other encoding methods, such as analog encoding method may be 
practiced. Alternatively, the signals may be un-encoded, for example, the amplitude of the 
25 signal or its frequency directly representing the information. Various details of transmission 
and reception methods are descnbed in US Provisional patent application number 60/122,687, 
filed March 3, 1999 and titled "Computer Communication", the disclosure of which is 
incorporated herein by reference. 

In a preferred embodiment of the invention, the signal received on the computer is used 
30 to modify a computer game and/or to generate commands to other toys, preferably using 
sounds generated by the computer. 

In a preferred embodiment of the invention, the object amplifies the signal it receives 

using a discharge of a coil through a transistor, where the transistor serves as a variable resistor 
and/or as a wave-form controller. 
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typically includes a modem speaker, an internal speaker and/or a keyboard speaker, as well as 
sound-card speakers. 

In a preferred embodiment of the invention, location methods utilize a calibration 
process, in which the located implement is placed at one or more known location, so that it is 

5 possible to correct for the location of the speaker(s) and the microphone(s)/ Alternatively or 
additionally, the calibration procedure is used to correct for propagation times (of the acoustic 
waves and/or of electronic signals which generate sounds) and/or for reflections, wavelength 
dependent attenuation and/or broadband attenuation. 

A different type of touch screen in accordance with a preferred embodiment of the 

0 invention detects the location of a touch implement based on the detection and position 
determination (2D or 3D) of sounds generated when the touch implement touches the "touch 
sensitive' 1 surface. 

.Another type of touch screen or object position detector in accordance with a preferred 
embodiment of the invention, detects the touch implement based on its occluding beams of 
15 ultrasound which crisscross the touch screen. Tins may require more than one speaker and/or 
microphone. 

Fig. 5 is a schematic block diagram of a network configuration for toy interconnection, 
in which each connecting line indicates a possible communication path, in accordance with a 
preferred embodiment of the invention. In a preferred embodiment of the invention, a toy 80 
20 and a toy 82 can directly communicate. Additionally or alternatively, toy 82 and a toy 86 can 
communicate using an intermediary, for example a computer 84, to which both can 
communicate. Additionally or alternatively, toy 80 communicate with toy 86 using toy 82 as 
an intermediary. Preferably, signals from toy 80 include a designation of toy 86. Additionally 
or alternatively, all messages are multi-cast. 
25 Additionally or alternatively, toy 82 communicates with a toy 90 by computer 

networking, such as a LAN or an Internet, by which toy 82 communicates with computer 84, 
which communicates with a computer 88, which communicates with toy 90. Additionally or 
alternatively, a single toy 86 may communicate with two computers, 84 and 88, possible 
transmitting messages from one to the other, being controlled by one or both and/or providing 
30 status reports to one or both. 

In a preferred embodiment of the invention, the toys communicate via acoustic waves, 
audible or inaudible. Additionally or alternatively, the toys communicate using IR. 
Additionally or alternatively, the toys communicate using RF signals. Additionally or 
alternatively, the toys communicate using low frequency magnetic fields. Additionally or 
35 alternatively, the toys communicate by telephone, for example, one of the toys being 
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signal frequency than the usual signals passed along the line. Additionally or alternatively, the 
signals travel in an opposite direction (input signals on an output line, such as a printer or 
output signals on an input line, such as a mouse). Additionally or alternatively, the signals 
encode data which is detected and removed from the data stream in the computer. Additionally 
or alternatively, the signals are asynchronic on a synchronic line. Additionally or alternatively, 
the signals are transmitted only when no signal is expected by the computer and/or the 
peripheral. 

In an alternative embodiment of the invention, a piezoelectric actuator (or other 
vibrating element) is connected to a mouse. The actuator causes the mouse to shake at an 
amplitude of one or two screen pixels (or less) and the shaking is detected by software in the 
computer as signals from the toy. A return signal may be transmitted to a tap associated with 
the actuator, along the serial cable, with the signal preferably being coded to be recognized by 
the tap and/or ignored by the mouse. 

In an alternative embodiment of the invention, toy 106 communicates with computer 
100 using a speaker and a microphone of the computer. Preferably, toy 106 receives 
transmissions from the computer loudspeaker and/or sends signals to the computer 
microphone. Additionally or alternatively, signals are transmitted to toy 106 via the 
microphone and received via the loudspeaker, depending on whether the hardware supports 
such a reverse connection. 

In an alternative embodiment of the invention, toy 106 sends signals to computer 102 
using a tap which presses keys on a keyboard attached to computer 100. Preferably the key 
sued is a shift key. Additionally or alternatively, signals from the computer are detected by 
detecting illumination of LEDs on the keyboard, for example a "Num Lock" LED. 

Additionally or alternatively, toy 106 utilizes a transducer which plugs into a parallel 
port, a serial port and/or is optically coupled or placed near an IR port. Preferably, the 
transducer is a pass through transducer, through which a printer and/or other peripherals may 
communicate normally with a computer. 

In a preferred embodiment of the invention, the tap and/or transducer can automatically 
detect which type of cable is tapped/port is connected to. Preferably, such detection is by 
analyzing amplitude, frequency and/or synchronization of signals passing through the lines. 
Additionally or alternatively, the computer detects which line is tapped, by detecting particular 
— inference: on that Alternatively or additionally, software on the computer sends test 



signals along the lines, to be detected by the tap. 

In a preferred embodiment of the invention, suitable software is installed on computer 
100. Preferably, the software is self installing. Preferably, the computer is not used for any 
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In a preferred embodiment of the invention, station 114 is a DAB (Digital Audio Broadcast). 
Additionally or alternatively, station 114 is a cable broadcast or and Internet broadcast. In a 
preferred embodiment of the invention, toy 110 comprises a quiz toy which receives the quiz 
questions from station 114 and interacts with a player. In a preferred embodiment of the 
invention, a second toy 112, possibly at a remote location is also controlled by the same or 
related broadcasting station. Thus, toys 110 and 112 may be operated in a synchronous 
manner, for example, both asking the same quiz questions or questions selected from a same 
question set. at the same time. In a preferred embodiment of the invention, the toys include a 
communication feedback to station 1 14, the feedback indicated by dotted lines in the figure. In 
a preferred embodiment of the invention, station 114 receives from the toys an indication of 
progress of the quiz, a number of correctly answered questions, an identification of the toy or 
its owner and/or other information related to the particular quiz, a history of playing and/or the 
player. In a preferred embodiment of the invention, station 114 broadcasts to the toys an 
indication of a winner of the quiz and/or other statistical information relating to the plurality of 
plavers simultaneously playing the quiz. In one example, the name of the winner is broadcast. 
In another example, a signal is broadcast so that only the winner toy will say "I am the 



winner 



In a preferred embodiment of the invention, each toy comprises a receiver for receiving 
the DAB broadcast and decoding information stored thereon. Preferably, the feedback is 
>o provided by a telephone connection from the toy. Preferably the feedback connection is used 
onlv if the toy is the winner or in the case of other infrequent occasions, so as not to tie up 
telephone lines. Additionally or alternatively, the feedback is meditated by a computer with 

which the toy communicates. 

Additionally or alternatively, in cable broadcasting embodiments, the feedback 
25 connection may be via cable modem. Additionally or alternatively, in Internet broadcasting 
methods, the feedback may be by e-mail or by TCP/IP. 

Various examples of preferred embodiments of the invention will now be described. 
In a preferred embodiment of the invention, a following toy is provided, in which the 
following toy preferably follows sounds made by a human while the human is walking, for 
30 example footstep sounds. Alternatively, the toy follows sounds from a device on the human. 
Alternatively, the toy moves away from the human. In a preferred embodiment of the 

invention, the sounds arr programmed into the toy. In a preferred embodiment of the 

invention, when a stomping or other programmed sound is detected by the toy, the toy cringes, 
as if stepped on and/or displays other changes in its activity. In one example, the toy has a 
35 shape of a spider, with the legs being supported inside the body of the spider using a stnng. 
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the food), the dog changes its mood and/or goes to the food and/or a different location in the 
room, for example a food box. In one embodiment, the food composes a marble. 

In a preferred embodiment of the invention, a toy animal is controlled using sounds 
generated by a telephone. In one example, the telephone is used to call into a computer and the 
5 computer detects sounds from the telephone, for example DTMF sounds. In another example, 
a computer and/or a toy can respond to DTMF tones generated by a telephone handset, a 
wireless telephone, a cellular telephone or even a play telephone. 

In a preferred embodiment of the invention, a baby mobile responds to sounds made by 
a child, for example changing its speed, direction of motion, distance of moving elements from 
10 a baby and/or other attributes of the mobile. In one example, a mobile comes closer to the baby 
when the baby is quiet and retreats when the baby makes a load noise. 

In a preferred embodiment of the invention, a multi-part toy is provided, in which the 
parts attempt to follow each other. In one example, the multiple parts compose portions of a 
caterpillar, with each part trying to catch the other parts. Preferably, the parts follow each other 
15 in order. In this embodiment, it may be an advantage if the parts cannot follow exactly. 
Preferably, if a caterpillar part catches up with another part, the parts connect together at their 
point of contact, possibly disconnecting a short while later. Possibly, the caterpillar starts 
moving only upon hearing a certain sound. Possibly, the tracked sounds is generated by a 
movement rustle and/or by a sound generated inadvertently by a motor which generates the 
20 motion. In another example, a shell of a turtle attempts to catch and/or enclose a turtle (without 
a shell). In another example animal catchers, possibly with nets, attempt to close in on an 
escaping animal. In another example, a plurality of soccer player figurines (or action figures) 
attempt to catch a ball. Possibly, some or all of the figurines may be controlled by sounds 
made by a human player. Alternatively or additionally, the figurines respond to sounds made 
25 by the ball and/or other soccer players. 

In a preferred embodiment of the invention, a plurality of figurines are provided, each 
of which responds to a different musical note. Thus, when music is played (recorded or live) 
the figurines "dance" to the music. As described herein, a complex logic may be defined for 
sound responsive toys, for example, the toy may respond differently if it is still in motion 
30 when it hears a same note a second time. 

In a preferred embodiment of the invention, computer games are provided in which a 
computer display responds to external sounds. 

In a preferred embodiment of the invention, a bowling game is provided, in which a 
computer detects sounds generated by a moving bowling ball and knocks over pins on a 
35 display. Preferably, a soft ball is used, preferably, the motion of the ball is determined relative 
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sounds generated by a user, for example by growing. Possibly, if thTRgure grows too much, it 

pops and shrinks or "dies". 

In a preferred embodiment of the invention, a computer pet is provided. The pet may 
be a virtual pet (e.g., software) or a real pet (e.g.. hardware). In a preferred embodiment of the 
invention, the pet responds to sounds generated by the computer, for example advancing, 
retreating and/or licking the computer. In a preferred embodiment of the invention, the pet can 
be trained by a user, to respond to certain sounds. Alternatively or additionally, the computer 
"talks" to the pet, especially when the pet is in the vicinity of the computer and/or responsive 

to whether the computer is in use (e.g., being typed on) or not. 

In a preferred embodiment of the invention, a computer generated figure responds to 

actions of a user. In one example, a stretch figure distorts itself in response to motion and/or 

sounds made by a user. In one example, moving an arm causes the figure to stretch its arm to a 

greater length. 

In another example, when a user makes an animal sound, an animal figure appears. 
Alternatively or additionally, a user can emulate an animal, by the computer generating 
scenery appropriate for the animal (e.g., seascape, land, mountains) and then changing the 
scenery responsive to motions of the person (e.g., swimming, walking, wing flapping). 
Alternatively or additionally, the animal which appears interacts with the player, for example 
responding to sounds or movements. 

In a preferred embodiment of the invention, the number and/or quality of sound 
generating devices and/or sound receiving devices is improved so that a virtual reality suit is 
provided. An example of improved quality is providing narrow bandwidth sound generators 
and/or transponders. Typically, a high quality is not required for games to be realistic and may 
not be economically feasible, however, a high quality may be desired. Such a suit generally 
enables a computer to track the motion of part or all of a body to a high accuracy and to 
oenerate imagery which incorporates the existence of the suit wearer. Typically, the imagery is 
displayed to" the suit wearer. Such a suit preferably also includes feedback elements, for 
example piezoelectric vibrators, which provide feedback to a suit's wearer from objects in the 
virtual world. 

In another exemplary embodiment, multi-player and/or board games are facilitated 
using methods and devices described above. In the example of a multi-player game, each 
plaver can have a remote unit having a button thereon, the remote units can communicate 
among themselves or with a central unit or a computer to determine which remote unit had its 
button depressed first. Alternatively or additionally, these remote units can be used to display 
information on the unit, for example a question to be asked by the unit holder or multiple- 
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CLAIMS 

1 . A toy kit comprising: 
5 a first toy having a first function, which toy generates acoustic signals; and 

at least one second toy having a second function different from said first function, 
which second toy receives the acoustic signals and utilizes the signals to perform said second 
function. 

10 2. A kit according to claim 1, wherein said acoustic signals are audible. 

3. A kit according to claim 1, wherein said acoustic signals are ultrasonic. 

4. A kit according to claim 1, wherein said toys are child-safe. 

15 

5. A kit according to claim 1, wherein said toys are toddler-safe. 

6. A kit according to claim 1, wherein said toys are baby-safe. 

20 7. A kit according to claim 1, wherein said acoustic signals are indirectly generated by 
motion of at least a part of said first toy. 

8. A kit according to claim 1, wherein said toys have external forms matching said 
functions. 

25 

9. A kit according to claim 1, wherein said toys are operative to move in a manner 
matching said functions. 

10. A kit according to claim 1, wherein said toys are operative to generate sounds in a 
30 manner matching said functions. 

11. A kit according to claim 1 , wherein said first function comprises a leader function, and 



wherein said second function comprises a following function, which function exhibits 
locomotion which follows locomotion of said first toy. 
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24. A kit according to claim 18, wherein said response comprises a generation or 
modulation of motion of a segment of said second toy. 

25. A kit according to claim 18, wherein said response is dependent on a relative position 
of said toys. 

26. A kit according to claim 25, wherein said distance is determined by said second toy 
analyzing said acoustic signals. 

27. A kit according to claim 18, wherein said response is dependent on a relative 
orientation of at least one of said toys relative to the other one. 

28. A kit according to claim 27, wherein said orientation is determined by said second toy 
analyzing said acoustic signals. 

29. A kit according to claim 1 8, wherein said response is dependent on a functional state of 
at least one of said toys. 

30. A kit according to claim 18, wherein said response is dependent on a functional state of 
the first toy. 

31. A kit according to claim 18, wherein said response is dependent on a functional state of 
the second toy. 

32. A kit according to claim 29, wherein said functional state comprises motion. 

33. A kit according to claim 29, wherein said functional state is determined by said second 
toy analyzing said acoustic signals. 

34. A kit according to any of claims 1-33, wherein said at least a second toy comprises at 
least two interacting child-safe toys. 

35. A kit according to any of claims 1-33, wherem said at least a second toy comprises at 
least four interacting child-safe toys. 
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46. A kit according to any of claims 39-44, wherein said first toy further responds to said 
exhibited behavior of said second toy. 

5 47. A toy kit comprising: 

a first child-safe toy which generates signals and exhibits a first behavior; and 

at least one second ch,ld-safe toy which receives the signals exhibits a second behavior, 

responsive to said first behavior, using said signals to determine said second behavior to 

exhibit. 
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43. A kit according to claim 47, wherein said second toy transmits additional signals to 
said first toy, winch said first toy exhibit a third behavior responsive to said second behavior, 
said first toy using said additional signals to determine which third behavior to exhibit. 



15 49. A kit 
to v. 



according to claim 47, wherein said second behavior comprises movement of the 



50. A kit according to claim 47, wherein said second behavior composes generating 
sounds. 



51. A kit 
said first toy. 



according to claim 47, wherein said second toy receives said signals directly from 



52. A kit according to claim 47, wherein said second toy receives said signals via an 
25 intermediate device. 

53. A kit according to claim 52, wherein said intermediate device composes a third toy. - 

54. A kit according to claim 52, wherein said intermediate device comprises a computer. 

30 

55. A kit according to claim 52, wherein said intermediate device comprises at least two 
computers connected by a network. 

56. A kit according to claim 52, wherein said first and second toys are operative to operate 
35 when separated by at least 2 meters. 

34 
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72. A method of playing, comprising: 

first interacting, by a player, with a first toy at a first location; and 

exhibiting of behavior of a second toy at a second, remote, location, responsive to said 
5 first interaction. 

73. A method according to claim 72, comprising: 

second interacting, with a second player, with the second toy at the second location, 

responsive to said behavior. 
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74. A method according to claim 72, wherein said first and second toys communicate vi 
computer network. 

75. A method according to claim 74, wherein said computer network comprises an 
15 Internet. 

76. A method according to claim 73, wherein said second toy represents said first toy at 
said second location and wherein said second interacting compnses interacting with a third 
tov, which third toy interacts with said second toy locally, an indication of which interaction is 

20 transmitted to said first location, whereby said third toy effectively interacts with said first toy. 

77. A method according to claim 72, wherein an indication of said first interaction is 
exhibited by a computer at said second location, and wherein said second toy interacts with 

said computer. 

25 

78. A method of interacting between a computer and a toy, comprising: 
transmitting sounds from a computer to a toy; and 

exhibiting behavior by said toy responsive to said transmission. 

30 79. A method according to claim 78, wherein said sounds encode a behavioral program for 
said toy. 

A method according to claim 78, wherein said sounds compose a i Ca l-lim* aignal to 
which said toy responds. 
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94. A method according to claim 93, wherein sa,d indirect sounds comprise ground-hitting 

sounds. 

5 95 . A method according to claim 93 , wherein said indirect sounds comprise motion-related 

sounds. 

96. A method according to claim 93, wherein said indirect sounds comprise object 
collision sounds. 
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97. A method according to any of claims 78-96, wherein said sounds encode information. 

98. A method according to claim 97, wherein said sounds digitally encode information. 

99. A method according to any of claims 78-96, wherein said sounds compnse ultrasonic 
sounds. 

100. A method acquiring to claim 99, wherein said ultrasonic sounds are processed using a 
music-oriented sound card of said computer. 

101. A method acquiring to claim 100, wherein said sounds are detected using a standard 
audio-frequency microphone of said computer. 

102. A method acquiring to claim 100, composing generating ultrasonic sounds by said 
25 computer, using an audio- frequency speaker of said computer, responsive to said sounds. 

103. A method according to claim 78, wherein said sounds are processed by said computer 
to determine at least one relative spatial property of said computer and said toy. 

30 104. A method according to claim 78, wherein said sounds are processed by said toy to 
determine at least one relative spatial property of said computer and said toy. 

^ A method according to claim 103, wherein said spatial property comprises a relative 
distance. 
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115. A network according to claim 113, wherein said toys receive said transmission via an 
intervening computer. 

5 116. A network according to claim 113, wherein said toys receive said transmission via a 
radio broadcast. 

117. A network according to claim 116, wherein said radio broadcast comprises a DAB 
(Digital Audio Broadcast). 

10 

11S. A network according to any of claims 113-117, wherein a same transmission is 
transmitted to all of said toys. 

119. A network according to any of claims 113-117, wherein different transmissions are 
15 transmitted to different ones of said toys. 

120. A network according to any of claims 113-117, wherein said toys transmit feedback, 
responsive to an interaction with them by a user, to said central station. 

20 121. A network according to claim 120, wherein a same transport method is used for both 
transmission directions between said toy and said central station. 



25 



122. A network according to claim 120, wherein a different transport method is used for 
different transmission directions between said toy and said central station. 

123. A network according to any of claims 113-117, wherein said toy comprises a quiz 
displaying toy and wherein said transmission comprises quiz questions or answers to quiz 
questions. 



124. A network according to any of claims 113-117, wherein said toy analyses said 
transmission to generate an indication to a user of said toy, which indication is responsive an 
interaction by said user with said toy. 
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